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Summary
Objectives:  We  conducted  preliminary  research  to  validate  the  insertion  depth  ranges  of  the
ﬁve  phase  points  by  using  ultrasonography.
Design  and  setting:  The  insertion  depth  ranges  of  the  ﬁve  phase  points  were  investigated  by
reviewing  acupuncture  and  moxibustion  literature.  The  following  lengths  were  measured  in
centimetres  in  order  to  substitute  B-cun  values  with  centimetre  values:  the  distance  from  the
cubital  crease  to  the  palmar  crease,  from  the  inferior  border  of  the  medial  tibia  condyle  to  the
medial  malleolus,  and  from  the  popliteal  crease  to  the  prominence  of  the  lateral  malleolus.  The
ﬁve  phase  points  were  represented  by  pen  marks  on  the  skin,  per  the  World  Health  Organization
acupuncture  point  speciﬁcations.  The  anatomical  structures  of  the  ﬁve  phase  points  within  the
insertion  depth  ranges  were  observed  using  colour  Doppler  ultrasound.
Results: The  ﬁve  phase  points  for  which  the  insertion  depth  ranges  needed  to  be  modiﬁed  were
LU11,  HT9,  PC9,  LI1,  LI2,  SI1,  SI2,  TE1,  ST45,  BL66,  GB44,  SP1,  SP2,  LR1,  and  BL67.  The  ﬁve
phase  points  that  required  careful  insertion  of  acupuncture  needles  were  LU8,  LU9,  LU10,  LI5,
ST36,  ST41,  SP3,  HT4,  HT7,  HT8,  SI3,  SI8,  BL40,  KI2,  KI3,  KI10,  KI27,  GB34,  GB38,  LR3,  and  LR4.
Conclusion:  This  preliminary  study  provided  evidence  on  the  insertion  depths  in  acupuncture
treatment.  To  generate  more  concrete  evidence  regarding  insertion  depths,  further  research
should  be  conducted  in  a  participant  group  with  more  diverse  body  mass  index  (BMI)  values  by
using  acupoint-speciﬁc  ultrasonography  transducers  that  can  measure  the  acupoints  properly.
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Table  1  Characteristics  of  subjects.
Subject  Sex/age  Height/kg  BMI
A  M/46  178/68  21.5
B M/34  176/65.1  21
C M/33  172/66.4  22.4
D F/27  162/47.5  18.1
E F/25  163/52.6  19.8
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ntroduction
he  ﬁve  phase  points  are  ﬁve  speciﬁc  acupuncture  points
hat  are  located  distal  to  the  elbow  and  knee,  namely  the
ell  point,  the  brook  point,  the  stream  point,  the  river
oint,  and  the  sea  point.  The  ﬁve  phase  points  are  frequently
sed  clinically,  but  blood  vessels  and  nerves  are  located  just
eneath  the  surface  of  the  skin;  as  a  result,  the  insertion  of
eedles  at  the  ﬁve  phase  points  often  causes  a  haematoma
r  a  paraesthesia.  The  insertion  depth  ranges  of  the  ﬁve
hase  points  are  presented  in  acupuncture  and  moxibustion
iterature,  but  evidence  on  the  determination  of  the  depth
anges  is  not  clear.  The  World  Health  Organization  (WHO)  has
rovided  standard  acupuncture  point  locations,  but  there  is
o  information  on  the  insertion  depth  ranges.  Therefore,  it
s  necessary  to  validate  the  insertion  depth  ranges  written
n  the  acupuncture  literature  and  to  provide  evidence  of  the
roper  insertion  depth  ranges  at  the  ﬁve  phase  points.
Ultrasonography  is  effective  for  imaging  soft  tissues  of
he  body.  Superﬁcial  structures,  such  as  muscles  and  ten-
ons,  are  viewed  at  higher  frequencies.  Deeper  structures,
uch  as  the  liver  and  kidneys,  are  scanned  at  lower  fre-
uencies  with  lower  axial  and  lateral  resolutions  but  with
 greater  penetration.  The  anatomical  structures  below  the
ve  phase  points  are  mainly  muscles,  tendons,  nerves,  and
ones.  These  can  be  observed  by  using  a  high-frequency
ransducer.  Colour  Doppler  images  provide  useful  informa-
ion  about  the  ﬂow  and  movement  of  blood.  Therefore,  a
olour  Doppler  sonograph  equipped  with  a  10-MHz  trans-
ucer  was  used  for  observing  the  ﬁve  phase  points.
Previous  research  on  the  needling  depth  ranges  was  car-
ied  out  by  Lin  et  al.1 and  Zhang  et  al.2 Using  a  computed
omography  (CT)  scanner,  this  research  was  conducted  on
he  lower  back  acupoint,  or  GB21.  However,  none  of  these
tudies  analyzed  the  ﬁve  phase  points  or  used  ultrasonogra-
hy.  Previous  studies  on  the  ﬁve  phase  points  have  mainly
ssessed  their  clinical  applications,3—5 but  there  has  been
o  research  on  the  insertion  depth  ranges.  Similarly,  pre-
ious  studies  performed  using  ultrasound  mainly  examined
he  utilization  or  validation  of  this  technique  as  a  diagnos-
ic  tool,6—8 but  to  our  knowledge,  none  of  these  studies
ttempted  to  observe  the  ﬁve  phase  points  by  using  ultraso-
ography.
We  conducted  a  pilot  study  on  the  insertion  depth  ranges
f  the  ﬁve  phase  points  by  using  colour  Doppler  ultrasono-
raphy  in  six  subjects  (three  men  and  three  women)  whose
ody  mass  index  (BMI)  was  within  the  normal  range  (18—24).
Prior  to  commencing  the  research,  the  meaning  of  the
xperiment  and  the  safty  of  ultrasound  were  explained  to
he  participants,  and  written  consent  was  obtained  from  the
ubjects  who  agreed  to  participate  in  the  research.  The  con-
ent  forms  stated  that  the  participants  accept  to  provide
ltrasound  imaging  result  to  the  article  if  necessary.
aterials and methodsarticipants
hree  men  and  three  women  who  met  the  following  inclusion
riteria  were  enrolled  in  this  study  (Table  1):
(F F/22  161/48.3  18.6
1)  Normal  body  index
2) Normal  body  fat  mass
3)  Normal  percentage  of  body  fat
4)  Normal  oedema  index
5)  Subjects  who  have  certain  distance  ranges  below  the
elbow  and  the  knee  joint  (the  distance  between  the
cubital  crease  and  the  palmer  crease  which  is  12  bone
proportional  cun  (B-cun)  is  24.6—25.8  cm;  that  between
the  medial  tibial  condyle  and  the  medial  malleolus
which  is  13  B-cun  is  29.25—30.42  cm;  and  that  between
the  popliteal  crease  and  the  prominence  of  the  lateral
malleolus  which  is  16  B-cun  is  36—37.44  cm)
The  exclusion  criteria  were  as  follows:
1)  Age  over  50  years  or  under  20  years;
2)  A  previous  history  of  surgery  on  the  knee,  the  ankle,  the
elbow,  or  the  wrist;
3)  Presence  of  wounds  below  the  elbow  or  knee  joints;  and
4)  A  history  of  neurodegenerative  diseases,  herniated
nucleus  pulposus  diseases,  and  neuromuscular  diseases.
rocedure
he  experimental  procedures  were  as  follows:
1)  The  insertion  depth  ranges  of  the  ﬁve  phase
points  were  investigated  by  reviewing  the
Zho¯ngguózhe¯njiu˘xuéwèito¯ngjiàn9 and  the  textbook
on  Acupuncture  and  Moxibustion,10 written  by  a  com-
mittee  of  the  Korean  Acupuncture  and  Moxibustion
Society.
2)  The  lengths  from  the  cubital  crease  to  the  palmar
crease,  the  inferior  border  of  the  medial  tibial  condyle
to  the  medial  malleolus,  and  from  the  popliteal  crease
to  the  prominence  of  the  lateral  malleolus  were  mea-
sured.
3)  B-cun  values  were  converted  to  centimetres.
4)  The  ﬁve  phase  points  were  marked  on  the  skin,  as  per
the  WHO  acupuncture  point  speciﬁcations.
5)  The  anatomical  structures  of  the  ﬁve  phase  points  within
the  insertion  depth  ranges  were  observed  using  colour
Doppler  ultrasonography  (GE  Ultrasonograph,  System
Five,  10  MHz  linear  probe).
6)  The  ﬁve  phase  points  were  represented  by  pen  marks
on  the  skin,  but  the  width  of  a linear  probe  was  around
4.5  cm.  The  probe  was  placed  on  the  acupoints,  and
the  acupoints  were  then  pressed  with  a  pen  in  order
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Figure  1  The  left  picture  is  an  SI3  image  that  was  not  pressed  by  a  pen;  on  the  right,  an  SI3  image  that  was  pressed  by  a  pen.
The red  arrow  points  to  the  place  that  was  pressed.  Two  red  dotted  lines  indicate  the  boundary  of  the  SI3  acupuncture  point.  (For
interpretation  of  the  references  to  color  in  this  ﬁgure  legend,  the  reader  is  referred  to  the  web  version  of  this  article.)
Table  2  The  lengths  of  forearms  and  lower  legs.
Subject  Cubital  crease  to
palmar  crease
Medial  tibial  condyle  to
medial  malleolus
Popliteal  crease  to  the  prominence  of
the  lateral  malleolus
A  25.3  cm  29.8  cm  36.6  cm
B 25.5  cm  29.5  cm  36.4  cm
C 25.0  cm  30.0  cm  36.5  cm
D 25.0  cm  29.5  cm  36.4  cm
36.2  cm
36.0  cm
on Acupuncture  and  Moxibustion,10 written  by  a  committee
of  the  Korean  Acupuncture  and  Moxibustion  Society,  were
converted  to  centimetres  (Tables  4  and  5).
The  data  varied  between  the  books;  in  order  to  obtain
baseline  insertion  depth  ranges  to  use  for  this  study,  the
maximum  and  minimum  values  in  each  book  were  taken.
Ultrasonography
(1)  Using  ultrasonography,  the  points  for  which  the  depth
must  be  modiﬁed  were  found  to  be  LU11,  LI1,  LI2,  HT9,  SI1,
SI2,  PC9,  TE1,  ST45,  SP1,  SP2,  BL66,  BL67,  GB44,  and  LR1.  In
the  literature,  the  depth  of  the  above-mentioned  well  points
is  greater  than  that  of  the  distance  to  the  bone.  In  addi-
tion,  at  the  acupoints  LI2,  SI2,  SP2,  and  BL66,  the  insertion
depths  were  deeper  than  that  of  the  distance  to  the  bone.
The  depth  range  in  the  literature;  the  mean  of  the  six  sub-
jects’  bone  depths;  and  the  proper  insertion  depth  ranges
that  were  calculated  through  the  maximum  and  minimum
values  of  the  observed  bone  depth  are  shown  in  Table  6.
Fig.  2  shows  an  ultrasound  image  of  the  LR1.
Table  3  Standardized  measurements  of  B-cun  and  pun.E 25.5  cm  29.5  cm  
F 24.8  cm  29.3  cm  
to  capture  the  ultrasound  image,  so  the  location  of  the
acupuncture  point  could  be  identiﬁed  (Fig.  1).
Results
B-cun  measurements
The  B-cun  is  the  unit  used  to  determine  acupuncture  loca-
tions  by  using  the  proportional  bone  measurement  method.
The  B-cun  is  a  relative  unit;  the  actual  length  of  each  B-cun
differs  from  person  to  person.  In  order  to  achieve  consis-
tency  in  insertion  depth  ranges,  subjects  with  the  same
actual  length  per  B-cun  unit  were  selected.  Per  our  inclu-
sion  criteria,  subjects  who  had  the  following  lengths  were
included:  distance  of  12  B-cun  is  24.6—25.8  cm,  between
the  cubital  crease  and  palmer  crease;  distance  of  13  B-
cun  is  29.25—30.42  cm,  between  the  medial  condyle  condyle
of  tibia  to  medial  malleolus;  and  distance  of  16  B-cun  is
36—37.44  cm,  between  the  popliteal  crease  to  the  promi-
nence  of  the  lateral  malleolus  (Table  2).  The  length  of  one
B-cun  of  the  upper  limbs  was  2.1  cm,  and  the  length  of  one
B-cun  of  the  lower  limbs  was  2.3  cm  (rounded  up  to  the  near-
est  hundredths);  one  pun,  which  is  one-tenth  of  one  cun,  was
calculated  as  0.23  cm  (Table  3).B-cun  to  centimetre  conversion
The  data  on  depth  ranges  in  the
Zho¯ngguózhe¯njiu˘xuéwèito¯ngjiàn9 and  in  the  textbook
Forearm  Lower  leg
1  cun  2.1  cm  2.3  cm
1 pun  0.21  cm  0.23  cm
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Table  4  The  insertion  depth  ranges  of  the  arm’s  ﬁve  phase  points.
Zho¯ngguózhe¯njiu˘xuéwèito¯ngjiàn  (Cun)  Acupuncture  and  Moxibustion  (Cun)  Converted  to  cm
LU  LU11  0.1  0.1—0.2  0.21—0.42
LU10 0.3—0.5  0.3—0.5  0.21—1.05
LU9 0.1—0.3  0.2—0.3  0.21—0.63
LU8 0.1—0.3  0.2—0.3  0.21—0.63
LU5 0.3—0.5  0.3—0.5  0.63—1.05
LI LI1  0.1—0.2  0.1—0.2  0.21—0.42
LI2 0.1—0.3  0.2—0.3  0.21—1.05
LI3 0.1—1.5 0.2—0.3 0.42—1.05
LI5  0.3—0.5 0.3—0.5 0.21—1.05
LI11  0.5—1.0 0.5—1.5 0.42—1.68
HT  HT9  0.1—0.2  0.1—0.2  0.21—0.42
HT8 0.3—0.5  0.3—0.5  0.42—1.05
HT7 0.2—0.5  0.2—0.5  0.42—1.68
HT4 0.1—0.4  0.2—0.5  0.63—3.15
HT3 0.2—0.8  0.3—0.8  0.42—2.52
SI SI1  0.1—0.2 0.1—0.2 0.21—0.42
SI2  0.1—0.3 0.2—0.3 0.21—0.63
SI3  0.1—1.0 0.5—1.0 0.21—3.14
SI5  0.1—0.4  0.2—0.4  0.63—1.05
SI8 0.2—0.5  0.2—0.5  1.05—3.15
PC PC9  0.1—0.2  0.1—0.2  0.21—0.42
PC8 0.2—1.0  0.3—0.5  0.21—0.63
PC7 0.2—0.8  0.3—0.5  0.21—2.10
PC5 0.3—1.5  0.5—1.0  0.21—0.84
PC3 0.2—1.2  0.5—1.0  0.42—1.05
TE TE1  0.1—0.2  0.1—0.2  0.21—0.42
TE2 0.1—1.5  0.3—0.5  0.21—3.15
TE3 0.1—0.5  0.3—0.5  0.21—1.05
TE6 0.2—1.0  0.5—1.0  0.42—2.10
TE10 0.1—1.0  0.3—0.5  0.21—2.10
Figure  2  The  left  picture  is  subject  B’s  LR1  image,  and  the  right  picture  is  subject  E’s  LR1  image.  The  two  yellow  dotted  lines  show
the insertion  depth  ranges  written  in  the  acupuncture  literature.  The  green  arrows  point  to  the  distal  part  of  the  ﬁrst  phalange.
The depths  of  the  distal  part  of  the  ﬁrst  phalange  were  0.285  cm  (Subject  B)  and  0.273  cm  (Subject  E).  The  LR1  insertion  depth
range written  in  the  acupuncture  literature  is  deeper  than  that  of  the  depth  of  the  bone.  Thus,  the  proper  insertion  depth  range
for LR1  needs  to  be  modiﬁed.  (For  interpretation  of  the  references  to  color  in  this  ﬁgure  legend,  the  reader  is  referred  to  the  web
version of  this  article.)
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Table  5  The  insertion  depth  ranges  of  the  leg’s  ﬁve  phase  points.
Zho¯ngguózhe¯njiu˘xuéwèito¯ngjiàn  (Cun)  Acupuncture  and  Moxibustion  (Cun)  Converted  to  cm
ST  ST45  0.1—0.2  0.1—0.2  0.23—0.46
ST44 0.2—0.8  0.2—0.4  0.46—1.84
ST43 0.3—0.5  0.3—0.5  0.69—1.15
ST41 0.3—0.8  0.3—0.8  0.69—1.84
ST36 0.4—2.0  0.5—1.5  0.92—4.60
SP SP1  0.1—0.3  0.1—0.2  0.32—0.69
SP2 0.2—0.8  0.2—0.3  0.46—1.84
SP3 0.3—0.5 0.3—0.5 0.46—0.69
SP5  0.3—0.5 0.3—0.5 0.69—1.84
SP9  0.5—2.5 0.5—1.0 1.15—5.75
BL  BL67  0.1—0.3  0.1—0.2  0.23—0.69
BL66 0.2—0.8  0.2—0.3  0.23—1.15
BL65 0.2—0.3  0.2—0.3  0.23—1.15
BL60 0.3—0.8  0.3—0.8  0.69—5.75
BL40 0.5—2.5  0.6—1.5  1.15—5.75
KI KI1  0.3—1.2 0.3—0.5 0.23—0.69
KI2  0.3—0.8 0.3—0.5 0.23—0.69
KI3  0.3—0.8 0.3—0.5 0.69—1.15
KI7  0.3—1.5  0.3—0.5  0.69—1.15
KI10 0.3—0.8  0.5—1.0  1.15—5.75
GB GB44  0.1—0.3  0.1—0.2  0.69—2.76
GB43 0.1—0.5  0.2—0.3  0.69—1.84
GB41 0.1—0.5  0.3—0.5  0.69—1.84
GB38 0.3—2.5  0.3—0.7  0.69—3.45
GB34 0.5—2.5  0.8—1.2  0.69—2.30
LR LR1  0.1—0.6  0.1—0.2  0.23—1.38
LR2 0.2—0.6  0.2—0.3  0.46—1.38
LR3 0.2—0.8  0.3—0.5  0.46—1.84
LR4 0.3—0.5  0.3—0.5  0.69—1.15
LR8 0.6—2.5  0.3—0.8  1.38—5.75
Table  6  Variations  between  the  published  depth  ranges  and  the  actual  bone  depth  ranges  observed  using  ultrasonography.
Acupoint  Depth  ranges  in  the  literature  (cm)  Mean  bone  depths  (cm)  Actual  depth  ranges  (cm)
LU11  0.21—0.42  0.31  0.26—0.33
LI1 0.21—0.42  0.33  0.28—0.35
LI2 0.21—0.63  0.54  0.54—0.55
HT9 0.21—0.42  0.27  0.24—0.29
SI1 0.21—0.42  0.27  0.23—0.31
SI2 0.21—0.63  0.45  0.42—0.50
PC9 0.21—0.42  0.31  0.27—0.34
TE1 0.21—0.42  0.31  0.28—0.33
ST45 0.32—0.46  0.33  0.27—0.38
SP1 0.23—0.69  0.34  0.31—0.38
SP2 0.23—0.69  0.52  0.30—0.59
BL66 0.46—1.84  0.49  0.46—0.52
BL67 0.32—0.69  0.35  0.30—0.42
GB44 0.23—0.69  0.27  0.25—0.28
LR1 0.23—1.38  0.30  0.27—0.33
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Table  7  Variations  between  the  published  depth  ranges  and  the  actual  blood  vessel  and  nerve  depth  ranges  observed  using
ultrasonography.
Acupoint  Literature  depth  ranges  (cm)  Mean  blood  vessel  and  nerve  depths  (cm)  Actual  depth  ranges  (cm)
LU8  0.21—0.63  0.24  0.14—0.31
LU9 0.21—0.63  0.30  0.22—0.33
LU10 0.21—1.05  1.52  1.21—1.81
LI5 0.63—1.05  5.34  0.42—0.76
ST36 0.92—4.60  3.01  2.58—3.26
ST41 0.69—1.84  0.66  0.61—0.81
SP3 0.69—1.15  1.40  1.28—1.53
HT4 0.21—1.05 0.35 0.30—0.41
HT7  0.42—1.05 0.31 0.23—0.49
HT8  0.21—1.05 0.30 0.24—0.36
SI3  0.21—2.10  1.07  0.96—1.18
SI8 0.42—1.05  0.73  0.56—0.94
BL40 1.15—5.75  2.34  2.21—2.48
KI2 0.69—1.84  1.49  1.38—1.76
KI3 0.69—1.84  0.60  0.45—0.89
KI7 0.69—3.45  1.25  0.86—1.54
KI10 0.69—2.30  0.90  0.59—1.08
GB34 1.15—5.75  2.12  1.86—2.34
GB38 0.69—5.75  2.27  1.88—2.48
LR3 0.46—1.84  0.58  0.43—0.79
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PLR4 0.69—1.15  1.03  
(2)  Using  ultrasonography,  the  acupuncture  points  that
eeded  caution  during  needle  insertion  are  LU8,  LU9,  LU10,
I5,  ST36,  ST41,  SP3,  HT4,  HT7,  HT8,  SI3,  SI8,  BL40,  KI2,  KI3,
I7,  KI10,  GB34,  GB38,  LR3,  and  LR4,  as  the  blood  vessels
nd  nerves  could  be  damaged,  leading  to  haematomas  or
araesthesias.  The  depth  ranges  in  the  literature,  the  mean
f  the  six  subjects’  blood  vessels  and  nerve  depths,  and  the
roper  insertion  depth  ranges  that  were  calculated  using  the
aximum  and  minimum  values  of  the  observed  blood  vessels
nd  nerve  depths  are  shown  in  Table  7.
Figs.  3  and  4  show  images  of  SI3  and  ST36,  respectively.
iscussion
ince  the  ﬁve  phase  points  were  introduced  in  the  Mirac-
lous  Pivot,  Plain  Questions  and  Classic  of  Difﬁcult  Issues,
ost  of  the  research  done  on  the  ﬁve  phase  points  has
een  regarding  clinical  usage.  However,  there  has  been  no
esearch  regarding  the  insertion  depths  of  the  ﬁve  phase
oints  to  our  knowledge.  The  insertion  depths  are  discussed
n  the  literature,  but  there  is  no  evidence  on  how  the  depths
ere  derived.
Acupuncture  treatment  is  based  on  harmonizing  qi  and
lood  by  stimulating  the  meridian.  The  treatment  must  be
one  using  a  proper  amount  of  stimulation.  If  the  stim-
lation  is  too  high  or  the  insertion  depth  is  too  deep,
here  could  be  side  effects  from  the  treatment.  MacPher-
on  et  al.11 claimed  that  there  were  no  reports  of  serious
dverse  effects,  deﬁned  as  events  requiring  hospital  admis-
ion,  leading  to  permanent  disability,  or  resulting  in  death.
owever,  in  the  New  Chinese  Traditional  Medicine,12 a
ase  was  reported  in  which  acupuncture  treatment  at  GV16
esulted  in  the  death  of  the  patient  due  to  haemorrhage
t
r
e
c0.53—1.27
n  the  medulla  oblongata.  In  the  Collections  of  Acupunc-
ure  and  Moxibustion  Clinical  Experiences,13 there  was  a
ase  in  which  a  pneumothorax  occurred  from  acupuncture
reatment  at  BL13,  as  well  as  a  case  that  resulted  in  stom-
ch  pain  from  acupuncture  treatment  at  ST25.  In  addition
o  the  serious  side  effects  listed  above,  the  side  effects
rom  acupuncture  treatment  also  include  damage  to  nerves
r  blood  vessels  resulting  in  paraesthesias,  haemorrhages
r  haematomas.  Adrian  White14 researched  the  side  effects
f  acupuncture  in  the  United  Kingdom.  The  data  indicated
hat  out  of  10,000  subjects,  310  experienced  haemorrhages
r  haematomas,  and  110  experienced  needling  pain.  These
wo  adverse  effects  are  the  most  common  from  acupunc-
ure  treatment  and  occur  from  damage  to  the  blood  vessels
nd  the  nerves.  In  Republic  of  Korea,  Kim  et  al.15 and  Kwon
t  al.16 studied  the  adverse  effects  of  acupuncture  treat-
ent.  However,  little  research  exists  regarding  the  insertion
epth  range  to  prevent  the  side  effects  of  acupuncture
reatment.
In  the  acupuncture  literature,  the  scale  of  the  depth
f  insertion  is  written  in  cun,  but  there  are  many  differ-
nt  types  of  cun, for  example,  bone  proportional  B-cun,
ocation  of  point  by  ﬁnger  cun,  body  cun,  ﬁnger  cun,  mid-
le  ﬁnger  cun,  and  thumb  cun.  It  is  hard  to  know  which
ind  of  cun  was  used  in  the  acupuncture  literature.  Further-
ore,  a  scale  of  cun  is  not  currently  used;  for  observing
he  acupoints  with  ultrasonography,  the  scale  must  be  mea-
ured  in  centimetres.  In  the  WHO  Standard  Acupuncture
oint  Locations  in  the  Western  Paciﬁc,  the  locations  of
he  acupoints  were  all  measured  using  B-cun,  so  for  our
esearch,  all  the  cun  references  in  the  acupuncture  lit-
rature  were  regarded  as  B-cun  and  were  converted  to
entimetres.
Validation  study  on  the  insertion  depth  ranges  using  musculoskeletal  ultrasound  647
Figure  3  The  left  picture  is  subject  B’s  SI3  image,  and  the  right  picture  is  subject  E’s  SI3  image.  The  two  yellow  dotted  lines  show
the insertion  depth  ranges  written  in  the  acupuncture  literature.  The  green  arrow  points  to  the  ﬁfth  metacarpal  body;  the  sky  blue
arrow points  to  the  superﬁcial  branch  of  the  ulnar  artery;  and  the  gold  circle  next  to  the  ulnar  artery  indicates  the  ulnar  nerve.
The depth  of  the  ulnar  artery  and  ulnar  nerve  was  approximately  1.2  cm  (Subject  B)  and  1.1  cm  (Subject  E).  Therefore,  the  proper
etat
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vinsertion depth  range  for  SI3  needs  to  be  modiﬁed.  (For  interpr
is referred  to  the  web  version  of  this  article.)
In  order  to  help  standardize  our  study,  we  developed
some  measures  to  help  lessen  variation  with  respect  to  the
subjects’  varying  extremity  lengths  and  body  weights.  How-
ever,  as  the  length  of  the  forearms  and  lower  legs  differs
from  person  to  person,  the  B-cun  to  centimetre  conver-
sions  differ  from  person  to  person.  To  achieve  consistency
within  this  study,  the  inclusion  criteria  used  speciﬁc  dis-
tances  (in  centimetres)  below  the  elbow  and  knee  joints,  so
the  converted  B-cun  to  centimetre  values  were  the  same.
Additionally,  a  standard  BMI  was  considered  as  one  of  the
inclusion  criteria  to  prevent  deviation  between  subjects
with  respect  to  varying  weights.
The  literature  used  for  this  study  included  Acupuncture
and  Moxibustion10 and  Zho¯ngguózhe¯njiu˘xuéwèito¯ngjiàn.11
Acupuncture  and  Moxibustion10 was  published  in  2008  and
is  used  as  a  textbook  in  all  medical  schools  in  Korea.  The
p
m
v
Figure  4  The  left  picture  is  subject  B’s  ST36  image,  and  the  rig
lines show  the  insertion  depth  ranges  written  in  the  acupuncture  li
the sky  blue  arrow  points  to  the  tuberosity  of  the  tibia;  and  the  go
peroneal nerve.  The  depth  of  the  tibial  artery  and  deep  peroneal  ne
E). Therefore,  the  proper  insertion  depth  range  of  ST36  needs  to  be
ﬁgure legend,  the  reader  is  referred  to  the  web  version  of  this  articion  of  the  references  to  color  in  this  ﬁgure  legend,  the  reader
ho¯ngguózhe¯njiu˘xuéwèito¯ngjiàn11 was  published  in  China  in
994  and  has  all  the  information  on  the  acupoints  from  all
he  acupuncture-related  literature  in  China.
Looking  at  the  ﬁve  phase  points  using  ultrasonography,
here  were  15  acupoints  among  the  ﬁve  phase  points  for
hich  the  depth  of  insertion  had  to  be  modiﬁed.  Most  of
hese  points  were  well  points,  and  the  depths  were  deeper
han  that  of  the  distances  to  the  bone.  Except  for  the  well
oints,  there  were  four  other  acupoints,  which  had  depths
eeper  than  that  of  the  distances  to  the  bone.  The  proper
epth  range  was  calculated  by  the  maximum  and  minimum
alues  of  the  six  subjects’  bone  depths.There  were  21  acupoints  amongst  the  ﬁve  phase
oints  that  require  caution  during  acupuncture  treat-
ents,  because  damage  can  be  caused  to  the  blood
essels  and  the  nerves,  possibly  resulting  in  haematomas  or
ht  picture  is  subject  E’s  ST36  image.  Both  two  yellow  dotted
terature.  The  green  arrow  points  to  the  anterior  tibial  artery;
ld  circle  next  to  the  anterior  tibial  artery  indicates  the  deep
rve  was  approximately  3.3  cm  (Subject  B)  and  3.1  cm  (Subject
 modiﬁed.  (For  interpretation  of  the  references  to  color  in  this
le.)
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148  
araesthesias.  Those  were  the  acupoints  that  had  inser-
ion  depths  in  the  literature  that  were  deeper  than  that  of
he  underlying  blood  vessels  and  nerves;  therefore,  there
s  a  potential  for  causing  a  haematoma  or  nerve  damage.
y  measuring  the  maximum  and  minimum  values  of  the  six
ubjects’  nerves  and  blood  vessels,  proper  insertion  depth
anges  have  been  determined.
This  study  had  a  few  limitations.  First,  the  inclusion  crite-
ia  included  subjects  who  had  standard  BMIs,  so  the  depths
ould  not  be  used  for  those  patients  who  are  outside  of  the
tandard  BMI  range.  Second,  locations  of  the  acupoints  were
escribed  by  point, and  the  probe  of  the  ultrasonography
as  4.5  cm,  so  there  were  difﬁculties  in  ﬁnding  the  correct
ocations  of  the  acupoints.  Moreover,  this  study  involved
 small-scale  experimental  group.  A  larger-scale  experi-
ental  group  should  be  recruited  for  an  additional  study.
inally,  further  research  should  be  conducted  involving  sub-
ects  with  diverse  BMIs,  as  well  as  the  invention  and  use  of  a
roper  ultrasonograph  transducer  that  can  speciﬁcally  scan
he  acupoints.
onclusion
his  study  aimed  to  validate  the  acupuncture  insertion
epths  of  the  ﬁve  phase  points  using  ultrasonography.  In
onclusion,  there  were  15  acupoints  for  which  the  depths
ere  deeper  than  that  of  the  distances  to  the  bone,  because
f  which  these  acupoints  have  to  be  modiﬁed.  Moreover,
here  were  21  acupoints  at  the  ﬁve  phase  points  that  require
aution  when  administering  acupuncture  treatments  that
ould  damage  the  nerves  and  the  blood  vessels.  Other
han  those  already  mentioned  that,  for  the  24  acupoints
t  the  ﬁve  phase  points,  the  depths  were  accurately  writ-
en  in  the  literature.  This  pilot  study  has  provided  evidence
n  the  depths  of  insertion  in  acupuncture  treatments.  To
btain  more  concrete  evidence  on  insertion  depths,  further
esearch  should  be  carried  out  using  diverse  BMI  subjects
nd  using  a  proper  ultrasonograph  transducer  that  can  scan
he  acupoints  accurately.
cknowledgementhis  study  was  supported  by  a  grant  of  the  Korean  Health
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